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ABSTRACT 

The pre-emergent fry indices on the Terror ~iver and Kizhuyak 
River were generally fair to good. ~ i g h  waters during the fall 
of 1988 resulted in scouring in both river systems. However 
spring climatic conditions were mild and an average to lower than 
average pink salmon return is expected in 1990. The peak indexed 
pink salmon escapement in 1989 was 672,000 in the Terror River 
and 332,000 in the Kizhuyak River. The peak chum salmon 
escapements in 1989 were 39,000 in the Terror ~iver and 55,000 in 
the Kizhuyak River. These are the highest pink salmon 
escapements for these rivers since this study began. These peak 
escapements are the result of commercial salmon fishery closures 
relating to the Exxon Valdez oil spill. 

Key Words: Terror Lake Hydroelectric Project, Salmon, 
Oncorhvchus, Pre-emergent fry, Spawning distribution, Escapement 



INTRODUCTION 

Prior to development of the Terror Lake hydroelectric project 
potential beneficial and detrimental impacts on the salmon 
populations of the Terror River and Kizhuyak River were 
identified (AEIDC, 1981). Changes in stream flow and 
temperature directly affect salmon spawning and egg survival. 
In 1981 the Alaska Department of Fish and Game (ADF&G), 
Commercial Fisheries ~ivision (CFD), entered into an agreement 
with the Kodiak Electric ~ssociation (KEA) to assess the 
magnitude of change, if any, in the pink salmon (Oncorhvnchus 
sorbuscha) and chum salmon (Oncorhvchus keta) populations in 
these two rivers. Study began in 1982 to measure pre-project 
levels of spawning and egg survival and have continued through 
facility construction and subsequent operations. Specifically, 
CFD wishes to evaluate (1) salmon egg and fry survival, (2) 
timing of salmon fry emergence; and (3) trends in salmon 
escapement magnitude and spawner distribution. The Alaska Energy 
Authority (AEA) took over the project in 1983. 

The Terror and Kizhuyak Rivers are located in north central 
Kodiak Island (Figure 1). The areas of study encompassed 
approximately the lower 1.5 miles of each river. The Terror 
River extends some 7.5 miles, running down from Terror Lake 
(Figure 2). An earthen and concrete dam was constructed at the 
lake outlet to increase the lake's volume and control outflow. A 
5 mile tunnel was drilled to divert water down to a powerhouse in 
the Kizhuyak Basin. 

It should be noted that data collected during the CFD annual 
studies may not necessarily be conclusive enough to assess 
specific changes within the salmon populations in question 
(Malloy 1981). An interim data analysis report will be completed 
in the fall of 1990, and a final report will be prepared after 
the end of the study period in 1991. This report details the 
efforts of CFD during the 1989 season. 

PRE-EMERGENT FRY SAMPLING 

Methods and Procedures 

Pre-emergent fry sampling involved hydraulically excavating sac 
fry and eggs from spawning habitat. Sampling locations for both 
rivers are shown in figures 3 and 4 .  Personnel and equipment 
were transported to the sites with a Bell Long Ranger helicopter. 
Ten samples were collected at each pre-selected sampling area. 
For each sample a circular collection frame, two feet in 
diameter, was placed on the stream bed circumscribing the area to 
be excavated. A Hornelite XLS pump forced an air/water mixture 
through a steel probe which was manually worked into the stream 
bed. All light materials, including eggs and fry, that bubbled 
up out of the gravel were swept by the current into a tapered net 
attached to the downstream side of the collection frame. The net 



was emptied into a plastic bin and the fry and eggs identified 
and counted. Fry development, as indicated by the percent 
absorption of the yolk sac, was noted. A relative index of live 
fry abundance was developed for each portion of the river 
sampled. 

Results 

Terror River 

sampling was accomplished on 7 April 1989 and is summarized in 
(Table 1). The live fry indices for this river were lower than 
most study years, particularly the upper river sampling sites 
(Table 2). High water from heavy rains in the fall of 1988 
resulted in scouring of the spawning areas. However, spring 
climatic conditions were mild and an average to less than average 
return is expected for 1990. 

Kizhuyak River 

sampling was accomplished between 27 March and 3 April 1989 and 
is summarized in (Table 3). The live fry indices on this river 
were lower than most study years (Table 4 ) .  ~ndices for ADF&G 
sample sites Beaver Pond Creek were at or near past years average 
indices. High water from heavy rains in the fall of 1988 
resulted in scouring of the spawning areas. Spring climatic 
conditions were mild which should result in at least an average 
return for 1990. 

ESCAPEMF.NT MAGNITUDE AND DISTRIBUTION 

Methods and Procedure 

Escapement enumeration and spawner distribution mapping was 
conducted by aerial survey from a Bell Long Ranger helicopter and 
small fixed wing aircraft (Cessna 206, Supercub) , Surveys were 
attempted twice weekly through the duration of spawning, as 
weather permitted. ~dditionally extra surveys were flown to 
assess escapements resulting from commercial fishery closures 
relating to the Exxon Valdez oil spill. On each flight the 
observer estimated the number of each salmon species in the bays, 
intertidal zones, and the river systems. Pink salmon season 
escapements were figured by adding the highest counts 
approximately 30 or more days apart. For example, for a 
particular river a high escapement count of 10 August would be 
added to a high count of 18 September to arrive at a total 
indexed escapement estimate for the season1. Chum salmon 
escapement estimates are made from the peak counts at each 
system. These counts also serve as a reliable index of total 

~ C F D  calculated indexed escapements for all major pink 
salmon systems in a similar manner. 

2 



escapements. Both types of escapement estimates are comparable 
from one year to the next. Spawner distribution was also noted 
during aerial surveys, and was recorded on a 1: 24,000 field map. 
A foot survey of each river system was to be conducted near the 
peak of spawning to further document species magnitude and 
distribution. Unfortunately, because of weather and the extended 
weir camp operations the foot surveys were not conducted in 1989. 

Results 

Terror River 

The indexed pink salmon escapement, estimated by combining high 
counts made on 19 July and 25 August, 1989 was 672,000. The 
aerial survey data are listed in Table 5. This indexed 
escapement is the highest ever observed in the Terror River 
(Table 6). As mentioned earlier this high escapement was the 
result of commercial salmon fishery closures relating to the 
Exxon Valdez oil spill. The peak chum salmon escapement count 
was made 25 August 1989 at 39,000 fish (Table 7). This count is 
also he highest count observed since the study began as a result 
of commercial salmon fishery closures. 

spawning distribution if shown in Figures 5 and 6. Spawners 
were observed in the upper Terror sections above Four ~ i l e  Creek. 
Overall spawning distribution shows little change from previous 
years, with spawners utilizing the entire range of spawning 
habitat (D. Prokopowich, Alaska Department of Fish and Game, 
Kodiak, personal communication). 

Kizhuyak River 

The indexed pink salmon escapement, estimated by combining high 
counts made on 19 July, 23 August, 21 September 1989 was 332,000 
fish. The aerial survey data are listed in Table 8. This 
indexed escapement is the highest ever observed in the Kizhuyak 
River (Table 6). 

A peak chum salmon escapement count was made on 13 September 
1989 at 55,000 fish. This count equals the previous high count 
observed since this study began in 1982 (Table 7). These peak 
counts are attributed to closure of the commercial salmon fishery 
relating to the Exxon Valdez oil spill. 

Spawner distribution is shown in Figures 7 and 8. pink and chum 
salmon were well distributed throughout the spawning habitat (K. 
Brennan, Alaska Department of Fish and Game, Kodiak, personal 
communication) . 



Tab le  1. 1989 Te r ro r  R i v e r  Pre-Emergent F ry  Sampling Resu l ts  

I 

Number Sample L i ve  Dead 1989 X Sample Range o f  H20C 
Sampl ing/Locat ion Samples Dates Fry  Eggs F r y  Eggs LF/M' Index U/Fry F r y  Development Temp. Comments 

Lower Te r ro r  
SU Fo rks -T i da l  10 4/7/89 112p 0 10 92 6 0 . 2 6 ~  100 .20 - .90 3°C 

Lower Te r ro r  
NE Sub t i da l  10 4/7/89 436p 0 4 765 234.57p 90 .20 - .90 5OC 

20lCh - 1 0 8 . 1 4 ~ ~  

Upper Te r ro r  
Thermograph 10 4/7/89 0 0 0 0 

Ouzel Creek 10 4/7/89 469p 0 13 160 

20d" 

Cons te rna t ion  Creek 10 4/7/89 6p 0 23 3 0 

ADF&G Sampling S i t e s  
Mainstream Te r ro r  50 3/27/89 321p 0 0 337 

p = p i n k  salmon 
ch = chum salmon 
dv = d o l l y  varden 

232.321) 6 0 .90 - .95 5.5"C Emergent 
10 .76 '~  Chum Fry 

Beaver 
Pond 
Frozen 



Tab le  2. Comparison of Pre-Emergent F ry  Indexes 1982 - 1989 T e r r o r  R ive r :  L i v e  F ~ ~ / M ~  

Locat ion/Year  - 1982 - 1983 - 1984 - 1985 - 1986 - 1987 - 1988 - 1989 

Lower T e r r o r  
S.W. Fork I n t e r t i d a l  

Lower T e r r o r  
N.E. I n t e r t i d a l  

Upper T e r r o r  
Thermograph 

Ouzel Creek 

i - L" Beer Creek .. 
Cons te rna t ionn  Creek 

ADFLG Sample S i t e s  
Mainst ream-Terror  25.93 22.38 2.04p 107.60p .22 71.02p 16.14p 34,54p 

5 .70ch 2 .69ch 

p = p i n k  salmon 
ch = chum salmon 
dv  = d o l l y  varden 



Table 3. 1989 Kizhuyak R i ve r  Pre-Emergent F r y  Sampling Resu l ts  

Number Sample L i ve  Dead 1989 % Sample Range o f  H20C 
Sampl ing /Loca t  i o n  Samples Dates F r y  Eggs F r y  Eggs  index U/Fry FryOevelopment  Temp. Comments 

Lover Chum Channel N/S 4/3/89 4°C O u t l e t  

B l ocked 

Kizhuyak-Above 
Chum Channel 10 4/3/89 0 0 0 0 0 0 4.S°C 

Kizhuyak 2nd Be lou  
Chum Channel 10 4/7/89 0 0 0 0 0 0 3°C 

Kizhuyak N.E. 

Fo r k -T i da l  10 4/7/89 2 7 0 0 2 14.531) 10 .40 - .SO 3°C 

Kizhuyak 
Above Uatchout  10 4/3/89 0 0 0 0 0 0 4.S°C 

K i  zhuyak 

Below Uatchout  10 4/3/89 0 0 0 0 0 0 4.S°C 

ADF&G Sample S i t e s  40 3/27/89 1,423p 0 8 337 191.39p 4 4 .60 - .90 4°C 
Beaver Pond Creek 292Ch - 3 9 . 2 7 ~ ~  .80 

p = p i n k  salmon 

ch = chum salmon 

dv = d o l l y  varden 



Table 4. Comparison o f  Pre-Emergent Fry Indexes 1982 - 1989 Kizhuyak River: L i v e  F ~ ~ / M ~  

Lower Terror  
Channel 393.821) 0 112.98p 76.39p 23.13p 709.08p N/S N / S  

Kizhuyak-Above 
Chum Channel 22.6 - 146.87p 1.05p 117.82p 81.78p 0 0 

Kizhuyak River 
Below Chum Channel 97.92p 5.92p N/S - 232.41p 5.38p 0 

Kizhuyak River 
N.E. Fork 

Kizhuyak River 
u 

I > a  Above Forks/Uatchout 0 0 0 2.69p 38.74p 0 0 
t 

Kizhuyak River 

Below Uatchout - 272.231) 0 

ADFBG Sample S i t e s  
Beaver Pond Creek 1,042.78~ 53.aP 493.48p 8.61p 171.22p 1.61p 191.93p 191.39p 

11 .23Ch 84.33Ch 39.27Ch 

p = p ink  salmon 
ch = chum salmon 
dv = d o l l y  varden 



Table 4A. Footnotes for understanding salmon escapement data. 

Visibility: Indicates water visibility in the following two categories: 
S=Stream M=Mouth B=Bay A=AII three categories or any two categories 

Fish in Stream: 

- : stream not surveyed for this species. 

0 : Stream surveyed for this species, none observed. 

N : Any numerical designation reflects indexed number of live fish observed; 
portion of stream surveyed includes 100% of fish in stream for survey 
date. Any deviations from this are denoted in comments, e.g. carcasses 
and percentage of system surveyed for that portion of stream expected 
to contain fish for a specific survey date. 

Cateaories of Fish Occurrence 

a/STREAM: Fish which occur and remain within the spawning area of a stream or 
which occur in a freshwater portion of a stream during spawning 
migration; this will also include fish observed in the mouth on the last 
survey of the year . These fish are not vulnerable to normal illegal 
fishing methods and means. 

b/MOUTH: Build-up of fish in saltwater which is normally closed to commercial 
fishing. These fish generally are not vulnerable to legal fishing, but they 
may be vulnerable to illegal fishing. This category includes designated 
lagoons, as described in the closed waters portion of the Commercial 
Fishing Regulations. These fish are considered to be homing in on the 
stream for which they are documented and will be counted as fish in 
the stream on the last survey of the year. 

c/&Y: Build-up fish, in saltwater which is normally either open to commercial 
fishing or closed to commercial fishing (closed water sanctuaries), 
which may be at least partially vulnerable to both legal and illegal 
fishing. These fish will not be included in the stream count unless 
special denotation is made in the remarks column and will only apply 
on the last survey of the year. 



Table 5. Terror River Aeri-a1 Survey Results, 1989. 

Alaska Depart-t o f . t i sh .wd  G m  
sal- Esc-t S u m .  19.39 

(Aer1.1 Su- Unless noted in R a r k a )  

Terror River 
253-331 6-15 Br- 0 0  0 0  - I - I 1315 Mrs. no a t r e n  S W v W -  
253-331 7- 5 B r m  1 0 0 0 0 1  - 2500~ l l u ~ r s .  

nm 
253-331 7- 7 B- I p p p 1 o o o o 1 1 5 0 6  (YXWP I t l m  urs, water mrky. Fish uay out. L ike ly  mar* 

50mch present. 
253-331 7-11 h a t t o  I g t I 0 o o 4500 1 mOCh . 1 1100 hm. LW ti*. s u m  w t r e r  end mr 

flats. wt f iah f r o .  r m t h  w t r e r  t o  2-1/2 
miles. S t r e r  f l w  leu. Yew f c r  j u r p r a  i n  f la ts .  
V1aib i l l ty  m f l a t s  mt 9md.  

253-331 7-11 a r m  I p p p 1 o 0 2MM 2400 1 15W(R - ( 1330 Mrs. no f i sh  i n  outer bay: nat f i ah  i n  decp 
5M00,  c h m l a  m flmts. surveyd m l y  2 m i l n  of r iver .  

m - 3 3 1  7-11 *.iIw I f f f 1 0 0 4600 1500 ( - lZWOP ( Bay Looks - s p r s a  f o r  t h i s  ti-. Yo sign i n  
25WOI o u t u  b y .  m t y  new f lats. - 

253-331 7-12 Yicholam I f 1 0  O l D o w  0 1 -  - I !O.WO i n  c rnk .  U i t h i n  Terror Bay c lmed  wmter - 
t-ra thratigim8t bay area. Uacer r w h .  

253-331 7-18 O r a m  I f f f 1 0 0 600 2000 1 200oO~ 2m00P I 1065 nm. 
50000, 1 1 m  . - - -- - 

253-331 7-19 B l u k e t t  I f f 1 0 0 25000 2250 1 - - I Svycd r i n  c h m l s  for  tm miles w t r e a  of 
L Q C C  t id.1 f lata. LW tide. Scnrered schools of 
p i n t s  ard c h u  0.25 a i l n  t o  1.5 miles q x t r e a  
fro. t i da l  f l a t s  i n  bath chamls .  C m m t r a t i o m  
of f i sh  p r i r a r i l y  .bow the u s e  a t c m  wgc. m l y  
a feu schools of 10-20 f i s h  seen i n  l as t  0.5 m i l n  
of survey- C a n t e m t i o n  Creek had a feu pi*. 
(50-100) in the lorr end. llrnl of the c h w  seen 
had s m r e  fvr)ur ( n t i m t i n g  that they had hm i n  
r y x t a  tw zo three w+ks). 

253-331 8- 1 nuder I f f I 0 0 33000 0 ( SWOOP - 1 1245 hrs. Tide mid-low. Lota ot s l a m  m w t e r  in 
f lats. Many j-rs i n  cu te r  f lats. 

253-331 8- 4 P r o t o p i c  I r l I 0 0 9 3 m  10G-m I 1- - I Started - t e l w  &-mile Cree%. 

m-ni 
ZU-331 

a s - a 1  

253-33l 

h 
Under  

S m t m  

Bl.ck.?tt 

1002 hm. Mid h i *  ti&. Mixed c h u  ud p i n t  o f f  
much i n  f lats. E a t i r t e  50 K f i s h  t o t a l  M X  pint,  
2OX chu. u a t u  Level noderatw f l w .  Lota of 
carcasses. 
I n i t i a l  pre f l ight  I-. Fish (pints) s t i l l  l o v l ng  
i n to  s t r e n  f r a  bay, highest ConcentratIan 
s tar t ing f r a  the m t h  o f  the river ranl ing 2 m l l n  
w t r e a .  Umt  ca rcasm f a n d  washed dowr r t r e r  
.b t o  ~I$I wter .  E s t i m t a  2 0 . m  urcasaes m 
f i r s t  112 mi le  of s t r en .  
In ter t i& l .  &It. chme ls ,  t o  UYif Stre- Ou4. 
(1.5 milea) 60 .m  p i& nd 1.500 chu. To 
C m s t w m t l m  Creek (0.5 r i t e s )  55.000 pink ard 
5,000 chm. C a n t c m t ~ m  Creek (0.2 mllcs) 2.000 
pinta. To Four Mi le  C r n k  (2.25 a i l n )  m.000 p l n t  
ard 3,WO chw. Fcw Mi le  t o  f a l l s  (1.0 mile) 5.000 
pinks (pinks present brpnd the guqc i n  Four Mi le  
Creek). a u c l  d Bear Creeks a l n a t  drv: only a feu 
p in ts  I n  d o r n r t r e r  -t iom. A n  mknm ruI&r of  
f iah j m p ~ n g  I n  bav. E a t l r t l n p  20,000 p i n t  s a l m  
urcasses. *.ssln schoola of p in t  r m l a m  i n  arema 
rads e s t l a t l m  of m r s  d l f f i m l t .  plus c h m  
d t f f i c u l t  t o  d l s t l m ~ s h  (there mere p rabb l y  mr.). 
1510 hrs. Plus 43.OW carcasses. Of t o ta l  290 C I n  
larr s t r e r  ( t e l w  wlrwl 70 I: abvw, ad 20 I: t n  
Slash.. 

E S t l r t l n g  18.Q10 p i *  u r c n a n  12 500 chu 
CSMI.. in a t n r .  F r a  -h ;o A l e  - as.m 
pink.; Slouph. - 19 .m ptnts. 
1120 hm. La, ti&, w tu  lml & 
I t  r im t e r m i ~  8 . W  l a t a  M pi-. I n t a t i d a l .  
delta d u m l s .  t o  V S U  s t r e a  ~ l p .  (1.15 mil") 
1 m . W  pint.  2.- chu.  35 coho. l o  c a m t w n n t l m  
Cree& (0.5 miles) 2.000 pi-. forat.mtlm C r 4  
(0.23 miles) 500 pints. To F a r  Mil. Crwwk (2.23 
miles) 1MO p in t  ard 45 coho. (*nrl ud leer  C r t m  
(0.2 m i i n  t r a  J u x t l m )  100 pt&s. F a r  Mil* Crect 
t o  FalIa (1.0 m i l n l  0 s m l m .  E u l y  M pint sat- 
(PMIq in r p t r e r  a r e n  m l u t  gaw. lhwra i s  
S t i l l  m a w e  of  I a ta  M pin t s  In IDwr rlrrr 
ad &It. c h m l a  ud m f l sh  In bav. W I c h m l s  
of nsaed pinta r k n  nt imtn of  f i s h  m m  
d l f f l m l t .  p l u  It I s  d i f f i c u l t  t o  d l s t l npu~sh  CJIU 
a a l m  (therw m y  h m  beem mrw). Meat a l l  of 
camaasn h m  bm reahad darrtrrr In to  th. b.y. 
lwror ~ a y  u s  l l t t w d  w i th  carenan.  
1245 hra. n.Iwtlwly feu lirr f i sh  left :  *.in at- 
pre t ty  clem. Carcnau: &w-l10.00a; 
IMhlaI&a-50.000: stm.rPl.Om. 
32 WO p in t  m0 chu. ad 400 coho f r o .  & l t a  
c h k w ~ s  ~ ~ ' U I W  a t r w r  W. (1.15 m i t n ) .  100 
coho bymd t o  c m a t w m t i m  C r d  (* 0.5 miles). 

c m a t e m t l m .  Rnal .  hap. ud F a r  M i l a  
Crewka (3.25 m i i n )  - 0 saLm.Car--- 
frnwrtld.1 ares ad brl ntlrtd a t  5 t o  6 tlr+ 
th. p in t  a a t a  Iln can t .  (P l r e -  H**s .ban 
FOW M I I ~  ard c ~ l l t e m t l m  C r d s  bl foot 
ad hallcopter m W/20/19W. I p n l n g  of pink and 
c h u  n t l c l p t e d  t o  ba f l n l a t d  4 ~~~~r 5. 
t w  hrs., a v n * . d  m t l r a  rlwr *.ctuJlng 
tr1Mari.l. 



Table 6. Odd-year pink salmon escapements, Terror and Kizhuyak 
Rivers, 1961-1989 

Terror River Kizhuyak 
Year Esca~ement Escapement 

Average 
1961-1989 



Table 7. Chum salmon escapements, Terror and 
Kizhuyak Rivers, 1982-1989. 

Terror River Kizhuyak River 
Year Escapement Escapement 

Average - 
1982-1989 x 14,369 



Table 8. Kizhuyak River Aeri,al Survey Resul ts ,  1989. 

*task. ~e&rt-t of ~ i s h  ad cane 
s a l m  ~scapncnt  s u m .  1989 

(Aerial Un lcu  Noted i n  l a r k s )  

Strsm Data V i s ~ b i l i c y  - - - - -  Fish i n  s t r e w - - - - -  Build llp f ish h e m  Rearrks 
m-m s t r  l(oll aw R& echo p in t  m u  nanh sw 

K i x W  L i n r  
259-365 6-15 a r m  
259-365 7- 5 Irenu, / : : I : I I 

YO a t n a  ST. 
259-365 7-11 l r l lw  1 l a l 1 0 0 0 0 I 1OOh - ( G c d  water flow; looked at l w e r  md of both forks 

ad n i m t r e r  rrd c h u  slamhs. 8.1 v i s i b i l i t y  
excellmt. 

259-365 7-19 8 l r k e t t  1 f f 0 0 2500 0 ( - - ( Surveyed t r i h r t s ry  ud n i n  chwnsls f r a  t i d a l  
f l a t s  t o  1.5 mil- r p l t r e r  ( just b c w d  s t r e a  
gwgc). LOY tide. YO c h u  ulaon. No pinks i n  
tr i tutnry. 2.5W pints i n  braided c h m e l s  of m i n  
r iver  f r m  0.5 ail- t o  1.25 miles w t r u  of the 
1-r t i da l  flats. A f w  p ints (20-30) w n  .ban 
the U a t c h ~  Creek t r l h t a w .  Scattered .chaols of 
100-200 pinks i n  the b y  of f  s t rem mcuth. 

259-365 7-31 B r n m  p 9 g 0 0 14500 2WO 1- 5- ) lfA2 hrs. Tide fal l ing. 
259-365 8-23 I l u k e t t  1 p f p 1 . 0 0 2560W 3600 1 - - Intertidal, delta c h r i r l s .  to  UatchM C r n t  (1.5 

miles) 1 m . m  ptnt  .nd 2.000 chu. hu c t t r n t  
(0.5 miles) 8.000 pink and 1.500 chu. Spring Creek 
(0.6 miles) 8,000 pinks. ,Uatchout Creek (1.0 mile) 
35,000 pinks. To Hydro Ta l l rue  (2.25 Rile) 55.000 
pint ud 100 chu. Hydro Tailrace (0.2 m i l a )  1.000 
pinks (3 chine4 rcportcd by residents). To Falls 
Creek (0.9 m l l n )  1.000 pints. l i v e r  sborr t a i l r u  
"8s nearly d w  i n  p l m .  A n  v*mn m r  of  
s a l m  j w i n g  i n  the b y .  Est imt ing 5.000 pink 
carcasses. Uassiw schools of p ints  i n  r iver  n k a  
estimation of h r s  d i f f icu l t ,  plus ch- 
d i f f i cu l t  t o  distinguish (there e r e  prolnbly m e ) .  

259-355 8-U) B r c m n  I f f p ( 0 0 70000 14000 1 28WOP - I IS50 hrs. Plur 12.000 urwnn. 

2S9-365 9-11 B l u k e t t  1 9 g g 1 0 200 123000 82001 - - I Intertidal, delta chnncls, to  Uatdmc Creek (1.5 
miles) M,WO pint  ud 4,OW chu. Ow Churml (0.5 
miles) 25.000 p in t  ud 1.200 c h u .  Spring Creek 
(0.6 dln) 8.WO pi* ud 1.500 dnr. Watchart 
c m k  (1.0 mile) 8 .W pint, 500 dnr, rd 2W coho. 
To Hydro Tai1r.n (2.25 miles) 2.W p in t  ud 1.000 
chm. Hydro Tailrace a d  t o  Falls Creek (0.9 miles) 
0 %dm. Srtntmt ia l  sed l rn ta t im  troll p w r r h a ~ a  
to matchout EM&. YO m f ish s n n  i n  4. limy 
carcuses i n  b.l .nd i n  p i les In delta an-. 50.. 
muin  schools of p in t  ula ..ta ntimtim ot 
m n  di f f icu l t ,  plus difficult t o  diatlfWAl.h 
c h u  ulm ( t h e n  ry haw bsem w e ) .  

259-365 9-13 B r m  I f t f 1 0 0 Y5W 55500 1 - - 1 1535 hrs. Fish p r e d a i m t l y  i n  s l ~ s  d Lour  
112 mila ot river. Plur 40,000 carcasses i n  
siouohs; 32.W u r u s s a  i n  rim; ud 45.000 
carcasses in b.l. 

259-365 9-21 B luke t t  ( g I f 1 0 600 WOW l m 0  1 - - ( intertidal, delta chmels,  to Watchcut Crnk (1.5 
miles) 49 000 pint, 2W chu, 100 echo. ThUa ucra 
m l y  a f& h d r c d  pint s a l m  Lett i n  the m i m t u ;  
tk. greatest n u f r ~  (35.W) m s  i n  a .pring .M. 
creek (slOvph) at  the southeast d of the bay that 
draira thr- the delta. C h u  Chmc l  (0.5 miles) 
15,000 plr* and 5W chu. Spring Crnk (0.6 miles) 
m.m pi* and 1.000 chu. Uatchout Creek (1.0 
mites) 500 coho. U8tchM Cruk to )hldro Tal l rwa 
(2.25 m i l a )  t o  f a l l s  Creek (0.9 mil-) 0 s a l m .  
~ . r c u . n  of pink ud c h u  i n  tha t n t u t i b t  a- 
n t i r t e d  at 2 to 3 ti- fh. t i n  c m .  spmmim 
ot pink d dnm n t i c i p t d  to b. finished by 
Oct& I. 

I 



Figure 1. Location o f  Ter ro r  River  and Kizhuyak River ,  
Kodiak I s l a n d ,  Alaska. 



Figure 2 .  Terror Lake Hydroelectric Project. 



Figure 3. Terror River pre-emergent f r y  sampl i n g  s i t e s ,  1983 
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Figure 4. Kizhuyak River pre-emergent f r y  sampling s i t e s ,  1989 



g u r e  5. T e r r o r  R i v e r  p i n k  s a lmon  d i s t r i b u t i o n ,  1989 
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gure 6 .  Te r ro r  River chum salmon d i s t r i b u t i o n ,  1989 
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F i g u r e  7. Kizhuyak River  p ink salmon d i s t r i b u t i o n ,  198R 



Figure 8. Ki zhuyak River chum salmon distribution, 198,g 
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Appendix A .  Commercial Fisheries Division Expenditures, Terror River 
Hydro-electri c Project, 1989. 
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&NOOR DESCRIPTION INVOICE lWVOlCE TRANSACTION DMXRlENT ACClY.INT W Y T  VERIFIED RECORD 

NAME W E E R  DATE CCOE TYPE/NWBER CQ)E N WEER 

ED SUlPZOW 
STEVE B R M  

ED SAnPSOU 

W. HELImPTERS 

AK. WELICWTERS 

MT. V I N  SPORTS 

K C O I W  M R I N E  

NYLOW NET Q). 

SUTLIFFS 

SUTLIFFS 

SUTLIFFS 

U m S E L L  CHAIN 

PAYROLL 

PAYROLL 

PAYROLL 

U 23763  

mYTRACT CHARTR 

nrsc. ma. 
GLOVES 

FRY SUlPLE NET 

PADLOU: 

n1sc. ma. 
ENGINE O I L  

RWP 

PCN 18165  

PCN 1 6 0 8 s  

PCY 18165  

23944  

a 1 5 4  

20560 
3575'5 

273761 
8 0 3 3 6  

am7 
&C84C 
56535  



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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